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(54) ANTENNA DEVICE AND PORTABLE RADIO EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the quantity of electromagnetic waves to be 
absorbed to a human body even in the case of using any radio communication 
frequency respectively accordance with at least two kinds of radio communication 
system of different radio communication frequency in portable radio equipment. 
SOLUTION: In the case of communicating through an antenna element 4 with at least 
two kinds of radio communication frequencies by equalizing an electric length L2 from 
one end of a conductive plate 1 1 to the other end by the at least two kinds of radio 
communication frequencies by a dielectric 13, an impedance at the open end of the 
plate 1 1 is nearly equalized in any radio communication frequency so as to suppress a 



surface current in order to reduce the quantity of the electromagnetic waves to be 
absorbed by the human body. 
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CLAIMS 



[Claim(s)] 

[Claim 1] conductivity — a monotonous end — touch-down — the above-mentioned 
conductivity with the antenna element near [ connect with a conductor too hastily 
electrically and / end / above-mentioned ] the feeding point — the monotonous 
other end — the above-mentioned touch-down — by opening electrically with a 
conductor In the antenna equipment which controls the surface current which flows 
from the above-mentioned feeding point to the above-mentioned conductive plate It 
is inserted between conductors and based on the frequency dispersibility to which 
specific inductive capacity is changed according to a radio frequency, the above- 
mentioned conductive plate and the above-mentioned touch-down — Antenna 
equipment characterized by having the dielectric which are at least two or more kinds 
of above-mentioned radio frequencies, and makes equal the electric merit from the 
end of the above-mentioned conductive plate to the other end. 
[Claim 2] The above-mentioned dielectric is antenna equipment according to claim 1 
characterized by the ratio of the 1 st specific inductive capacity in the radio frequency 
of [ 1st ] the two or more above-mentioned kinds of radio frequencies and the 2nd 



specific inductive capacity in the 2nd radio frequency becoming almost equal to the 
square of the inverse number of the ratio of the radio frequency of the above 1st, and 
the radio frequency of the above 2nd. 

[Claim 3] The electric merit from the end of the above-mentioned conductive plate to 
the other end is antenna equipment according to claim 1 characterized by becoming 
almost equal to the calculation result obtained by carrying out the multiplication of 
the square root of the inverse number of the 1st specific inductive capacity of the 
above to one fourth of the wavelength in the radio frequency of the above 1 st. 
[Claim 4] The electric merit from the end of the above-mentioned conductive plate to 
the other end is antenna equipment according to claim 1 characterized by becoming 
almost equal to the calculation result obtained by carrying out the multiplication of 
the square root of the inverse number of the 2nd specific inductive capacity of the 
above to one fourth of the wavelength in the radio frequency of the above 2nd. 
[Claim 5] The above-mentioned dielectric is antenna equipment according to claim 1 
characterized by being formed by pouring a hexagonal ferrite into an insulating 
material. 

[Claim 6] the above-mentioned conductive plate — the above-mentioned touch- 
down — the above-mentioned touch-down which approached most the specific part 
of the body with which most electromagnetic waves which produce a conductor 
according to the flowing above-mentioned surface current are absorbed — a 
conductor — the antenna equipment according to claim 1 characterized by being 
prepared upwards. 

[Claim 7] conductivity — a monotonous end — touch-down — the above-mentioned 
conductivity with the antenna element near [ connect with a conductor too hastily 
electrically and / end / above-mentioned ] the feeding point — the monotonous 
other end — the above-mentioned touch-down — by opening electrically with a 
conductor In the field radio carrying the antenna equipment which controls the 
surface current which flows from the above-mentioned feeding point to the above- 
mentioned conductive plate It is inserted between conductors and based on the 
frequency dispersibility to which specific inductive capacity is changed according to a 
radio frequency, the above-mentioned conductive plate and the above-mentioned 
touch-down — The field radio characterized by having the dielectric which are at 
least two or more kinds of above-mentioned radio frequencies, and makes equal the 
electric merit from the end of the above-mentioned conductive plate to the other end. 
[Claim 8] The above-mentioned dielectric is a field radio according to claim 7 
characterized by the ratio of the 1st specific inductive capacity in the radio frequency 
of [ 1 st ] the two or more above-mentioned kinds of radio frequencies and the 2nd 
specific inductive capacity in the 2nd radio frequency becoming almost equal to the 
square of the inverse number of the ratio of the radio frequency of the above 1st, and 
the radio frequency of the above 2nd. 

[Claim 9] The electric merit from the end of the above-mentioned conductive plate to 



the other end is a field radio according to claim 7 characterized by becoming almost 
equal to the calculation result obtained by carrying out the multiplication of the 
square root of the inverse number of the 1st specific inductive capacity of the above 
to one fourth of the wavelength in the radio frequency of the above 1 st. 
[Claim 10] The electric merit from the end of the above-mentioned conductive plate 
to the other end is a field radio according to claim 7 characterized by becoming 
almost equal to the calculation result obtained by carrying out the multiplication of 
the square root of the inverse number of the 2nd specific inductive capacity of the 
above to one fourth of the wavelength in the radio frequency of the above 2nd. 
[Claim 1 1] The above-mentioned dielectric is a field radio according to claim 7 
characterized by being formed by pouring a hexagonal ferrite into an insulating 
material. 

[Claim 12] the above-mentioned conductive plate — the above-mentioned touch- 
down — the above-mentioned touch-down which approached most the specific part 
of the body with which most electromagnetic waves which produce a conductor 
according to the flowing above-mentioned surface current are absorbed — a 
conductor — the field radio according to claim 7 characterized by being prepared 
upwards. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the field radio made as 

[ correspond / to at least two or more kinds of radio communications systems with 

which radio frequencies differ / concerning antenna equipment and a field radio ], and 

is suitable. 

[0002] 

[Description of the Prior Art] In recent years, it is in the inclination which run short 
only with the number of circuit in one radio communications system with rapid spread 
in a field radio. For this reason, it used together with other radio communications 
systems which are using a different frequency band, it is possible to secure a required 
number of circuit, and the terminal which can use two kinds of radio communications 
systems with one field radio by remarkable advance of a small lightweight-ized 
technique is developed. 

[0003] The unit time amount absorbed by the specific part (mainly head) of the body 
on the other hand among the electromagnetic waves which the field radio concerned 
emits in a field radio at the time of a message, and the amount per unit mass are 



defined as partial average SAR (Specific Absorption Rate), and controlling the 

maximum of this partial average SAR below to default value is called for. 

[0004] As shown in drawing 3 , 1 shows the field radio developed for the purpose of 

controlling the maximum of the partial average SAR below to default value as a whole, 

the circuit board (not shown) required to perform radio is contained inside the case 

(not shown) formed with the non-conductive ingredient, and the circuit board 

concerned is covered with the shielding case 2 as a grand member. 

[0005] By having covered with the shielding case 2 the circuit board contained inside, 

the transceiver circuit mounted on the circuit board and other various circuits do a 

bad influence mutually, and there is this field radio 1, or it has prevented having a bad 

influence to an antenna 4 or other devices. 

[0006] Moreover, the internal circuit board is made as [ get over / after incorporating 
the input signal which generated the sending signal of a predetermined signal format 
by the transceiver circuit for communicating with a base station, and transmitted this 
to the base station from the antenna 4 through the antenna electric supply section 3, 
and received with the antenna 4 through the antenna electric supply section 3 ]. 
[0007] An antenna 4 becomes with the rod antenna of the shape of a rod which 
becomes with a conductive wire rod, and is made here as [ use / various types, such 
as a thing of the helical antenna which rolled the conductive wire rod spirally and was 
formed besides this and the flexible type which compounded these further, ]. 
[0008] this antenna 4 — setting — the antenna 4 concerned — as an antenna — not 
operating — the gland of the circuit board — the high frequency current will flow also 
into a conductor or a shielding case 2 from the antenna electric supply section 3, and 
the field radio 1 whole will operate as an antenna as that result. 

[0009] The field radio 1 is made as [ measure / the partial average SAR at the time of 
a message ], as shown in drawing 4 , and it is checked at this time that the partial 
average SAR is near near of the lug in contact with a loudspeaker 7 as a part (this is 
hereafter called a hot spot) which shows maximum. 

[0010] the gland of the circuit board where this exists in the background of a 
loudspeaker 7 that the loudspeaker 7 of a field radio 1 is used at the time of a 
message after having been contacted by the lug of the body, and then — it is thought 
that it is a reason that a conductor or a shielding case 2 operates as some antennas, 
and emits an electromagnetic wave. 

[001 1] So, in a field radio 1 ( drawing 3 ), the conductive plate 5 is arranged in the 
location in which it floated slightly from top-face 2A of a shielding case 2 in the 
loudspeaker 7 (not shown) and the part which counters so that it may become almost 
parallel to top-face 2A. 

[0012] this time — the conductive plate 5 — an end — a short circuit — while 
connecting with a shielding case 2 too hastily with a conductor 6, the other end is 
wide opened electrically with a shielding case 2 towards the bottom shown in the 
direction of arrow-head a, and it is selected so that the distance L1 to an open end 



may be set to wavelength lambda / 4 of a radio frequency from a short circuit edge. 
[0013] Thereby, although the impedance between the conductive plate 5 and a 
shielding case 2 becomes "0" mostly at a short circuit edge, an impedance will 
approach infinity by the open end, consequently, as for a field radio 1 , the high 
frequency current stops easily being able to flow from the antenna electric supply 
section 3 neighborhood to the conductive plate 5 or a shielding case 2. 
[0014] Incidentally, when the distance L1 from a short circuit edge to an open end is 
selected by wavelength lambda / 4 of a radio frequency, as for the conductive plate 5, 
it is proved experimentally that the impedance in an open end serves as max. 
[0015] In this way, when the high frequency current stops being able to flow easily to 
the conductive plate 5 or a shielding case 2, the radiant quantities of the 
electromagnetic wave emitted from the conductive plate 5 or a shielding case 2 can 
reduce a field radio 1, and it can reduce the partial average SAR in near near of a lug 
as the result. 
[0016] 

[Problem(s) to be Solved by the Invention] By the way, in the field radio 1 of this 
configuration, since the distance LI from the short circuit edge in the conductive 
plate 5 to an open end was decided by the radio frequency, if two kinds of conductive 
plates with which the distance L1 from a short circuit edge to an open end differs, 
respectively were not formed, it was difficult to make two kinds of radio 
communications systems with which radio frequencies differ correspond, respectively, 
and to reduce the partial average SAR. 

[0017] This invention was made in consideration of the above point, and is made to 
correspond to at least two or more kinds of radio communications systems with which 
radio frequencies differ, respectively, and even when which radio frequency is used, it 
is going to propose the antenna equipment and the field radio which can reduce the 
amount of the electromagnetic wave absorbed by the body. 
[0018] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to 
this invention, conductivity — a monotonous end — touch-down — conductivity with 
the antenna element near [ connect with a conductor too hastily electrically and / 
end ] the feeding point — the monotonous other end — touch-down — by opening 
electrically with a conductor A dielectric is inserted between conductors, the case 
where the surface current which flows from the feeding point to a conductive plate is 
controlled — a conductive plate and touch-down — Based on the frequency 
dispersibility of the dielectric to which specific inductive capacity is changed 
according to a radio frequency, it is at least two or more kinds of radio frequencies, 
and is made to make equal the electric merit from the end of a conductive plate to 
the other end. 

[0019] thereby — conductivity — the electric merit from a monotonous end to the 
other end — a dielectric — two or more kinds of radio frequencies — it is — etc. — 



the time of communicating through an antenna element on two or more kinds of radio 
frequencies, since it becomes in which it spreads — which radio frequency — also 
setting — one conductivity — the impedance in a monotonous open end can be 
mostly made into equivalence, surface current can be controlled, and the amount of 
the electromagnetic wave absorbed by the body in this way can be reduced. 
[0020] 

[Embodiment of the Invention] About a drawing, the gestalt of 1 operation of this 
invention is explained in full detail below. 

[0021] In drawing 1 which attaches and shows the same sign to a corresponding point 
with drawing 3 , 10 shows a field radio as a whole, the circuit board (not shown) 
required to perform radio is contained inside the case (not shown) formed with the 
non-conductive ingredient, and the circuit board concerned is covered with the 
shielding case 2 as a grand member. 

[0022] By having covered with the shielding case 2 the circuit board contained inside, 
the transceiver circuit mounted on the circuit board and other various circuits do a 
bad influence mutually, and there is this field radio 10, or it is made as [ prevent / 
having a bad influence to an antenna 4 or other devices ]. 

[0023] Moreover, the internal circuit board is made as [ get over / after incorporating 
the input signal which generated the sending signal of a predetermined signal format 
by the transceiver circuit for communicating with a base station, and transmitted this 
to the base station from the antenna 4 through the antenna electric supply section 3, 
and received with the antenna 4 through the antenna electric supply section 3 ]. 
[0024] an antenna 4 consists of rod antennas of the shape of a rod which becomes 
with a conductive wire rod here — having — the antenna 4 concerned — as an 
antenna — not operating — the gland of the circuit board — the high frequency 
current will flow also into a conductor or a shielding case 2 from the antenna electric 
supply section 3, and the field radio 10 whole will operate as an antenna as the result. 
[0025] Also in this case, a field radio 10 gives explanation below supposing becoming 
near near of a lug where the hot spot where the partial average SAR shows maximum 
contacts a loudspeaker (not shown). 

[0026] in this field radio 10, it becomes almost parallel to top-face 2A in the location 
on which it floated slightly from top-face 2A of a shielding case 2 in the loudspeaker 
and the part which counters — as — the conductive plate 1 1 — arranging — the end 
of the conductive plate 1 1 concerned — a short circuit — while making it connect 
with a shielding case 2 too hastily with a conductor 12, the other end is made to open 
wide electrically with a shielding case 2 towards the bottom shown in the direction of 
arrow-head a 

[0027] At this time, the dielectric (this is hereafter called a frequency dispersibility 
dielectric) 13 with the frequency dispersibility from which specific inductive capacity 
changes according to a frequency is inserted between the conductive plate 1 1 and 
the shielding case 2. 



[0028] This frequency dispersibility dielectric 13 is formed by [ with frequency 
dispersibility ] pouring a hexagonal ferrite into insulating matter, such as rubber and 
resin, and hardening it, for example, and is made as [ change / according to a 
frequency / specific inductive capacity ]. 

[0029] as the presentation of such a hexagonal ferrite — BaFe12-2X Me1X Me2X 
019 and SrFe — 12-2X Me1X Me2X 019 grade is mentioned, Me1 serves as 
tetravalent metal ions, such as Ti, Zr, and Sn, and Me2 serves as divalent metal ions, 
such as Co, Mn, Zn, Cu, Mg, and nickel. 

[0030] A field radio 10 is two kinds of 1st radio frequency f1 here. And 2nd radio 
frequency f2 It is made also to any as [ bring / close to infinity / only with one kind of 
conductive plate 11 / the impedance in an open end ], and the principle is explained 
below. 

[0031] Namely, the 1st specific inductive capacity epsilon 1 1st radio frequency f1 at 

the time Wavelength lambda 1 which can be set Degree type [0032] 

[Equation 1] 

IF 



[0033] It is come out and expressed. 

[0034] lambda 01 is the 1st radio frequency fl here. The wavelength in the inside of 

the air which sets and does not mind a certain dielectric is shown, and wavelength 

lambda 01 is a degree type [0035]. 

[Equation 2] 
__ 



[0036] It is come out and shown. 

[0037] Moreover, the 2nd specific inductive capacity epsilon 2 2nd radio frequency f2 
at the time Wavelength lambda 2 which can be set Degree type [0038] 
[Equation 3] 



[0039] It is come out and expressed. 

[0040] lambda 02 is the 2nd radio frequency f2 here. The wavelength in the inside of 
the air which sets and does not mind a certain dielectric is shown, and wavelength 
lambda 02 is a degree type [0041]. 
[Equation 4] 



0" 



[0042] It is come out and shown. 

[0043] Above-mentioned (1) type and (3) types are a degree type [0044]. 
[Equation 5] 



[0045] When it is developed so that ****** may be filled, it is a degree type [0046]. 
[Equation 6] 

ir 



[0047] It is a degree type [0048] ******** and by developing (6) types further. 
[Equation 7] 



[0049] **********. 

[0050] Namely, 1st radio frequency f1 The 1st specific inductive capacity epsilon 1 
which can be set 2nd radio frequency f2 The 2nd specific inductive capacity epsilon 2 
which can be set A ratio is the 1 st radio frequency f1 . 2nd radio frequency f2 It 
becomes almost equal to the square of the inverse number of a ratio. 
[0051] On the exponential curve which fills (7) types in practice as shown in drawing 
2 , it is each radio frequency fn. Specific-inductive-capacity epsilonn which 
responded Wavelength lambdan [ as opposed to / exist and / each radio frequency 
fn ] Degree type [0052] 
[Equation 8] 

__ 



[0053] It is come out and expressed and is each specific-inductive-capacity epsilonn. 
It means that all become the same die length. In addition, lambdaOn is the n-th radio 
frequency fn. It is the wavelength in the inside of the air which sets and does not 
mind a certain dielectric. 

[0054] Incidentally, when the distance L2 from a short circuit edge to an open end is 
selected by wavelength lambda / 4 of a radio frequency, as for the conductive plate 
1 1, the impedance in an open end becomes close to infinity. 

[0055] Therefore, the exponential curve which fills (7) types with the field radio 10 of 



this invention, 1 st radio frequency f1 And 2nd radio frequency f2 By inserting the 
frequency dispersibility dielectric 13 of frequency characteristics which cross 
between the conductive plate 1 1 and a shielding case 2 About the distance L2 from 
the short circuit edge of the conductive plate 11 to an open end, it is the 1 st radio 
frequency f1. It is the 1st specific inductive capacity epsilon 1 to wavelength lambdal 
/ 4. It can be made almost equal to the die length computed by carrying out the 
multiplication of the square root of the inverse number. 

[0056] In this case, the distance L2 from the short circuit edge of the conductive 
plate 11 to an open end is a degree type [0057]. 

[Equation 9] 

ir 



[0058] It can come out and express. 

[0059] Moreover, it is the 2nd radio frequency f2 about the distance L2 from the 
short circuit edge of the conductive plate 11 to an open end by having inserted the 
frequency dispersibility dielectric 13 between the conductive plate 11 and the 
shielding case 2 in the field radio 10. It is the 2nd specific inductive capacity epsilon 2 
to wavelength Iambda2 / 4. It can be made almost equal also to the die length 
computed by carrying out the multiplication of the square root of the inverse number. 
[0060] In this case, the distance L2 from the short circuit edge of the conductive 
plate 11 to an open end is a degree type [0061]. 

[Equation 10] 

ET 



[0062] It can come out and express. 

[0063] for example, 1st radio frequency f1 900 [MHz] it was — wavelength lambda 1 
of a case (1) It is based on a formula and (2) types, and is wavelength lambdal 
=0.33[m]. /rootepsilonl It becomes, the distance L2 from the short circuit edge of the 
conductive plate 11 to an open end is based on (9) types, and it is L2=(0.33[m]/4 
rootepsilonl) x(1 /rootepsilonl) =0.0833[m]. /epsilonl It becomes. 
[0064] on the other hand, 2nd radio frequency f2 1.8 [GHz] it was — wavelength 
lambda 2 of a case (3) It is based on a formula and (4) types, and is wavelength 
Iambda2 =0.166[m]. /rootepsilon2 It becomes. The distance L2 from the short circuit 
edge of the conductive plate 11 to an open end (10) It is based on a formula and is 
L2=(0.166[m]/4 rootepsilon2) x(1/rootepsilon2) =0.041 6[m] / epsilon 2. It becomes. 
[0065] Therefore, the 1st specific inductive capacity epsilon 1 in the frequency 
dispersibility dielectric 13 It is the 2nd specific inductive capacity epsilon 2 at "2" 



temporarily. If it is "1", even if it is any of the 1st radio frequency f1 and (900 [MHz]) 
the 2nd radio frequency f2 (1.8 [GHz]), the distance L2 from the short circuit edge of 
the conductive plate 11 to an open end will be mutually set to 4.16 [cm]. 
[0066] In the above configuration, a field radio 10 by having inserted the frequency 
dispersibility dielectric 13 from which specific inductive capacity changes according to 
a frequency between the conductive plate 11 and a shielding case 2 1st radio 
frequency fl And the conductive plate 1 1 of physical die length (distance L2 from a 
short circuit edge to an open end) which carries out near of the impedance of an 
open end to infinity can be used also to any of the 2nd radio frequency f2. 
[0067] Thereby, a field radio 10 is two kinds of different radio frequencies fl. And f2 
There is no need of forming two kinds of conductive plates of the die length of the 
distance L2 equivalent to each wavelength lambda / 4 which can be set, and only the 
part can simplify a configuration. 

[0068] Moreover, a field radio 10 is the 1st radio frequency fl. And 2nd radio 
frequency f2 By being [ the high frequency current ] sink-hard to the conductive 
plate 1 1 or a shielding case 2, making it them also to any, and having reduced 
radiation of an electromagnetic wave 1 st radio frequency fl And 2nd radio frequency 
f2 The partial average SAR in near near of a lug can be certainly reduced also to any. 
[0069] According to the above configuration, a field radio 10 can reduce certainly the 
partial average SAR in near near of a lug also to any of two kinds of radio frequencies 
while being able to respond to two kinds of radio communications systems with which 
radio frequencies differ. 

[0070] In addition, although the case where made high the impedance of the open end 
in the conductive plate 13 to two kinds of radio frequencies, and the partial average 
SAR was reduced was described, this invention makes high the impedance of the 
open end in the conductive plate 13 to not only this but three kinds of radio 
frequencies, and you may make it reduce the partial average SAR in the gestalt of 
above-mentioned operation. 

[0071] In this case, the exponential curve which fills (7) types as shown in drawing 2 , 
the 1st radio frequency f1, and the 2nd radio frequency f2 And 3rd radio frequency f3 
What is necessary is just to make it insert the frequency dispersibility dielectric 13 of 
frequency characteristics which cross between the conductive plate 1 1 and a 
shielding case 2. 

[0072] Moreover, although the case where the frequency dispersibility dielectric 13 
was formed by pouring a hexagonal ferrite into the insulating matter in the gestalt of 
above-mentioned operation was described this invention — 1st [ not only this but ] 
radio frequency fl The 1st specific inductive capacity epsilon 1 which can be set 2nd 
radio frequency f2 The 2nd specific inductive capacity epsilon 2 which can be set You 
may make it form by pouring into the insulating matter other various matter which has 
frequency dispersibility with which (6) types are filled. 

[0073] Although the case where floated slightly and the conductive plate 13 was 



furthermore arranged from top-face 2A of a shielding case 2 in the gestalt of above- 
mentioned operation so that it may counter with a loudspeaker was described, you 
may make it arrange this invention on a shielding case 2 so that not only this but the 
partial average SAR may counter other parts (hot spot) which show a big value. 
[0074] Although the case where the distance L2 to an open end was mostly selected 
from the short circuit edge of the conductive plate 13 to wavelength lambda / 4 in 
the gestalt of above-mentioned operation was described, you may make it select this 
invention furthermore to other various die length according to the impedance of a 
request to set up not only in this but in an open end. 

[0075] Although the case where the antenna 4 which becomes with a rod antenna as 
an antenna element was used was furthermore described in the gestalt of above- 
mentioned operation, you may make it this invention use other various antenna 
elements, such as not only this but a helical antenna. 

[0076] Although the case where an antenna 4 was connected to a transceiver circuit 
through the antenna electric supply section 3 was furthermore described in the 
gestalt of above-mentioned operation, you may make it connect this invention to the 
sending circuit only not only this but for transmission. 

[0077] Although the case where this invention was applied to a field radio 10 in the 
gestalt of above-mentioned operation was described, you may make it this invention 
apply this invention to other various field radios which perform radio, such as not only 
this but a transceiver, furthermore. 
[0078] 

[Effect of the Invention] Since the electric merits from the end of a conductive plate 
to the other end are two or more kinds of radio frequencies and become equal with a 
dielectric according to this invention as mentioned above When communicating 
through an antenna element on two or more kinds of radio frequencies, Also in which 
radio frequency, the impedance in the open end of one conductive plate can be 
mostly made into equivalence, surface current can be controlled, and the antenna 
equipment and the field radio which can reduce the amount of the electromagnetic 
wave absorbed by the body in this way can be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the approximate line-perspective view showing the internal structure 
of the field radio by this invention. 

[Drawing 2] It is the characteristic curve sheet showing the frequency characteristics 
of the specific inductive capacity in a frequency dispersibility dielectric. 



[Drawing 3] It is the approximate line-perspective view showing the internal structure 
of the conventional field radio. 

[Drawing 4] It is the approximate line Fig. showing the hot spot of the partial average 
SAR. 

[Description of Notations] 

1 and 10 .... a field radio and 2 .. a shielding case and 3 .. the antenna electric supply 
section and 4 .. an antenna, and 5 and 1 1 .. a conductive plate, and 6 and 12 .. a short 
circuit — a conductor and 13 .. a frequency dispersibility dielectric. 



<i9>h*hhww (jp) (12) & Hfl 4# it & $g (a) mmmmmm 

#M2001 -257522 
(P2001-257522A) 
(43)4MIB ¥^13^9^21 0(2001.9.21) 



(51) IntCl. 7 
H 0 1 Q 13/08 
1/24 
1/38 
5/01 
9/40 



H0 1Q 13/08 
1/24 



5/01 
9/40 



H^JS©»12 OL (± S M) 



-73-n##) 

5 J 0 2 1 

5 J 0 4 5 

5 J 0 4 6 

5 J 0 4 7 

5K0 1 1 

fmn\zm< 



<21)ftig»*J 


«fH2000 - 71089( P2000 - 71089) 


(7DWKA 


000002185 










(22) HUB B 


¥f£l24p3 3 9B(2000.3.9) 




X£SA/IIBttA/ll6TB 7 #35^ 






(72)»9H# 










xasajuhcaju 6 ts 7 «»v=- 














(72)5SK# 


WOj EE 








JW9»;HK«ft;H6TB 7#35#V-- 














(74)ftSA 


100082740 



















(54) [|gw©£ft;] 7>f^w;«HMHi«fi 



(57) ami 

mm m#mmKt3VTiimamm&& 

AttfciRJK* ft * £ 5 
*»WB» lO-«^5f6« 
»»(M3HR7« L < f * C £ lc «fc y . 2 «3IW±<D*I 




*-2 «>-*K<r-X 



(2) 



1fH2 001-257522 



£ lc «fc »A ±Ete«^6±E»«tt¥«^3itft*«iii 

aaaaafcfc irTifcKB**Sffc*tf ssaaaait 

IC«^T. ±E*ltt¥fiO-4S6^efteSasST<7)l^ 
M£'J>£ < t t> 2 aaU±®±EaaaaaBB?* L 
<T*B*«:»*«ei:«a*£T*7'>y*-B 

So 

[«#JH2] ±E«Bf*tt» ±E2aau±0>Baaft 
JBSK03-B* 1 aaailfift&aic&tt-sa 1 ©£fcl£ 

t(0itt\ ±E« 1 <Z)BaaBB&B£±Ea 2 

iMjaaatfflttKOiaao 2 aicaaa l < «« c & * 

fcatraBSWM KEKOT'V-T^gMo 
[»*S3] ±EJ*S14¥«©-4£fr6«£T-<0SM 
fili, ±E« 1 0»afflfiMI»::*5tt*»fi<& 1 /4 
fc±E» 1 ©ikBS**«)iS!a<J5¥Sffl**»-r*ci:H: 

*H*JS1 KEtt^Vx^B, 
[H#«4] ±E*«ttV£0-ttfrSffi*S?«>«ft 
Mtt. ±Ea2®aaafflaaBK:£tt3&ft0!> 1 /4 

(c±ejr 2 oitR«*(oa»ao¥*«*jiiii-r « c t k 
j: y a 6 n^mutsatc » av l < * a c <t *a at r 

[B*a 5 ] ±EKW*W\ A* Jl 7i7<h tfONfc* 

aica*** * c t icfc y jKiasti* c t *&®t tz 

[B$a6] JOBillttlMfiB, ±E««flM*saft* 

±e«s«-^c J: ot* c£aa»#at>» < 

stiT^*ct*wai:r*a««i fcEBowvT 1 *- 
mw 

M*S7] aatt¥aa>-a«»K!ia#taan(c« 
$ u ±E-a* y tiT* vx*«?0aajSfcifii.\hE 
*Btt¥«©fi!M*±E»a*#£B»»tcBar* c 
t icct y s ±Eaa^i^6±E»att¥«'v3ifn*affi 

*»*»Mr*7V^:H6B*»aLfc***a«cj3 
±E»Btt¥«£±E»a»#£©IK]fc»A;!F*U *a 

a««aaic(Si:Tib«a**a{bT!r**H»B»att 
(cs^'t^T. ±E»att¥«o-a^5«ia*?oa» 
a*** < 1 1. 2 aajx±<o±Eaa»fiaaa7« l 
<-r*aa»t*a**ci:*»ai:-r*aa«wa. 

[B$38] ±ERBittis ±E2fflS«±©«taiifl 

a»a<o3^«i oaaafffl&Btcstfsa 1 

B24)£aE&BB&a(C£l*«B2®ltKB* 



<koit6\ ±Effiaaaafift&a£±E*2®aa 
aaaaat oitwaa© 2 aicaaa l < c t « 
«a£r*BS«7 icEB©«*a««. 
m*a9] ±Eaatt 3 Wfi©-a^6«i**?a)aft 

Mlis ±EB 1 4>*BdMMBaic&l*e*A«> 1 /4 

«fcy»5*ifc»ua»jcH(saL<a:*ct*watr 

2B*a7 KEBoaaaaa. 

ni*ai o] ±Ea«tt¥«©-«^6fStt*Ta)a 
m^iiv ±Ea2®aaaaa&Bi::&i*3&&a> i / 
4 jc±e* 2 otkaa*©aao¥7j«*a»-r * c t 
tc«fcya6ftfcBffltt«icHisaL<a*ct*wat 
t*m*js 7 (cEaoaaaam. 

M*ai i] ±E«a*w*. 7 , x*a7i5'rhiw»a 
aaicaA**i*ctjcj:y»a*ti*ci«»air 
sa&^tcEaoaaaaa. 

ia*ai 2] ±Eaait i Ffitts ±Eaawi**ati 
*±Eaaaatc j: oT4 usaaa^at* < 

ft* Att©a£»ffifcafcifi» Lfc±EB*Wf*±fcK 

iteftTi^ c ^*aa^r«n«a7 (cEaoaaa 

[Baaaa&ttai 

[0 00 1] 

[aw©a-r*ati5»s] *awtt7 7 VT i ^BstJ : a 
aaaaicn u a* tfaaaasaatfaft*'^ < 
<t 1 2 aaw±oaaii«->xxAicw(S-r * £ 3 ic& 
? ftfcaaaaatcsH lt» a&t©-?**. 

[0002] 

[^*osffi] ia^s aaaaatcfi^TB, 

MSlcff 9l 1 o©a«««->X7^fcfctt*E]aB7£ 

«*ffifflLT^*f6©aaa«s'^7 i Atflffflu &s 
*Haa«M»r*cti«jistiTay» 'jaaft 
affioau^a#tcj:y i ^©«*aa«-p28s©a 

[0003] -7j. aaaaa(c£^T»saaaaa 
tt (±icassp) K«a*ft*attB#Mstfattaaafc 

y©B^R/f¥^S A R (Specific Absorption Rate)<h 

LT^mu c©am¥JssARoa*a*asawF 

[0 0 0 4] 123 iC^fcfcdtC, 1 tt^fti LTaHW 

« s a r <Dm±mzmfemuTizm\t % c tzmt 
LTB»*ftfca»*aa**u *aatt*wp»Ba 
*ftfcaf* (H/T*ttr) rortgpic ffieaaa^5(c« 
a&sKstg oaswr) tf«a*tiTay. ^aisia 

»S*ftTl^o 

[0005] zoaaaaam. rt»n:iRaLfcia]» 



(3) 
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mm : s->\sF'r-z2iz&?TmmLrcztic&v. 

[0006] $tcft®<Dmmtiitt. mt&mtmmtz 

zmm^mm u ^tcTy^t4 ?s« l^s« aw 
^7 vx^ias 3 *^ ltk »j ikh.rmz'&m? % & 

[ooo7] zzT-yy^t^it. mxamwtaymi 

Tft*WK©py h7V7t?ai CftWKt'Sffi 
1SO»W**ttttlE#^TJB»a* tiffs 'J A/I/T'Vt 1 

[0 0 0 8] COT'Vx^fcfc^Ttt, MjE^Vx^ 

<7)^5 > KSW**fctt->-;u K$— x 2 ictT^-r^ 
VflS 3 6^SMH*«3ttfi«3ttna^ LT8§# 

[0009] atmMitt i m 4 icm «t a icsse 

©■BHW S A R 3MES*i* J: 3 K&tftiTfc »J , C 

©t*^Bf¥JSSARtfg*«*^-rttm ucr zn 

**vhX#yht»-53 £LT. Xfc?-* 7 
[0010] C0C<k«. Jifi5Bflc^^«tl(7)^t: 0 

7> KSW**fc(*S'-JU K^-X2#7 7 V7 1 ^<D-g|S<fc 

LTmftLTMm&zmmzz ttfm&T&zt^x 

[00 11] ?C 1 (03) Tits Xt- 

*7 (HS^r) <t»fi-f 3gfP/fT->-/U X2CD 
±®2 AfrSflfeWC^fcttBfc, ±iS2 AtBKW 
left* J: 3 5 ^IBIgr So 

[0 0 12] C©t**WtJMfi5tt % -SS*^iS* 
6 lC<toT->-;U Rr- X 2 tfi»*tl*ttt(Cffijffifl« 
*P a £[pHC^-r±ffltC[RlttT->-;U K^-X 2 <tffi« 

mmwrtti, tmm&<2>mm*-e<DtBm\- ^ mm 
mimm&ox&m A/4[zftz&? izm^ttTi^ 

[00 1 3] CtHciyflHWRBHailW:, »ffl14¥«5 

<t->-/i> k$— X2 troBao-rvtf-^vxft^JSiiT* 
m$ roj icft*jft mWP'TVK-yvxtfJlIB* 
fcifi^<C<hU:£»A zoMUk. Tyri-&mmtt)Z 
3^6W«tt¥« 5 ^->-;U Rr-X 2 (Cftfl&Wffitfa 

[0014] @^ic^iif¥«5ii, mmrzwm 



[0015] lt&vjmmii swttTSs* 

~>-)\, Kfr- X 2 [cXMaKbStSfetOK £3 Z £ \z «fe 

aSW-*SHf¥^S A RfcfiBTSE 
[0 0 16] 

ilfflBsftftOJt&S 2 «a©Jffi|iii«5/X^/xtc*ft^ 
[0 0 17] *»Btt«±®j£***LTtt*ftfct>© 

t\ M(tiiifina»Ra>ji«:«'>« < 1 1, 2 a^±<7)Ss 

U# 2 7 V ^£B&tfl***MMt«S£ L «fc 
[0 0 18] 

awtcfiisu -^v^yy^i-m^iD^m^^ 

& V> IS«^*l k 6aP«tt I F«'N3IMi*«lBB3it*«iSJr 

[0 0 19] ctiicfcywmtJiMfio-ai^sfiMifp 

L < ^S0T\ 2 ffiJ&±OMt31fijaift8-?7' v 

VX*Btf«B(C LT*iB«3ll*«l*iJ-r* Z t ftT 
fr<LTA#Ki»JR*n**««fl!)**fi«-r*C 

[0 0 2 0] 

[0 02 1] H3 t©»*Sa5»lE|^-W**«LT^-r 

Tfe»J» 3R0B«fitf 75 V TOW.!: LT©->-;b K 
[0 0 2 2] Z«>£mMl Ott. rtSPlCJRiWlLfcls] 



^200 1 -25 7 5 2 2 



[0 0 2 3] $fcA9Q|s]B£«li« Stt/i^iiflrr* 
£€U Eft£^>x:N&«S|53£tf-LT7'>7 1 :J-4fr 

[0 0 2 4] CCT7>xt4(t WHS©***?** 

ftTyri-tLTfilttt ?>4>-<?ti&<, [°]!$S«<D'7"5 
V K#{*£fd*->-/b K^r- X2lct,y>x^ma5 3 
#5MB»«3lEtf3IMi&*» *©*Ml£LTSMHIlNt« 

[0025] cams&m&immi ou. hbpfj^s 

[0026] caftWfflMMM o?tt> 

-a-fdSSlC ±E2 AtBff¥ff(t6*«fc3(E»*14T 
61 ItESU SIHMtt¥«1 1 Q-tl&ltt** 
1 2(c«feoT->-;bK*— ^2t»BII*«t«lcffi«l 
A o i 

/I i = 



*fcWa*ftlEgVr±«tC|RlW-T->-;U K$— 7.2 <h® 
ftttlclltfc!r-<». 
[0 0 2 7] £ CD<>; 1 1i->-JUK*— X 

[0028] canamttttttflmti 3«\ ja-Kfttt 
«tt*j#o«ji a a 7 1 5 -r h «• zSRvmsgmcom 

[0 0 2 9] C©J:5ft7 , x*ft7i7-<l«©liJffii:LT 
B a F ei2-2X Me 1 x Me 2x 0i9^. S r F e 
12-2X Me 1x Me 2x OwiWWf&tU MeltfT 
is Zr, Sn«©4|lliOftJl-f*Vttty % Me 2^ 
Co, Mn, Zn, Cu, Mg> N iS©2i^lY 

[0030] ;:z:?&#*iKMi oi& 2ffl^©mi<D 
fflEttilflMBiftKk f i SrJW2©JffiHBMIflga»f2 
rtilcWLTfe. 1?IS(CDW«ttW&1 IfcttTlliHI 

[00 3 1] -Tftfc-5» SSl©ttRS*Ei 
1 OSttiifisaa f i it. 
[0 0 3 2] 
[R1] 

(1) 



[0 0 3 3] Ta*ti4 0 

[0034] CETAoitt, M 1 afttMGlfflJlKft f i 

c 

A..= (C : 3.0Xl0 8 [m/s]) 

f , 

[0 0 3 6] Toi&riS. [0 0 3 8] 

[0 0 3 7] S/c. M20ibS§ffi$£ 2 ©£#©312© [»3] 
«£>l«jg;£itf2 A 2 *a 

/I 02 

A 2 = 



[0035] 
[R2] 



(2) 



(3) 



[0 0 3 9] 7«*tl*. 

[0 0 4 0] CCTA02ttx » 2 OftltiMM f 2 
C 

A 02 = (C : £ff&£ 3.0xl0'[m/s]) 

f « 



[004 1] 
[ft4] 



(4) 



(5) 
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[0 0 4 2] 

[0043] ±a$© (i) at o) jC<tA\ 

A i - A 2 

[0045] <oH«*3irc-r«j:3tcaii**i*fc» 

[0046] 

— =(— r 

f z 1 e , J 

[0047] tf»stu ssk (6) le^nMr-scit 

e, ■ f , 2 



f a 2 

[0 0 4 9] fl«»6tl*o 

[0050] t-at)-B. 91 1 o«H«»fliJH»csk f i Kfc 

lt5*l<0lktt«*ei S2<D*KKI<M»ttf2 

JIWRf 1 ^«2QMKMJI«Rf2 t<DJ±OiSI!f^ 
2*(CH£«l<tt«. 

An = 




[0 0 5 3] T«**U ^tl^ftOltiiWcn 

[0 0 5 4] H*lC**1PP«1 1W\ StStK^eMtt 
«* T©ffi« L 2 «MSSifflja«no»ft A / 4 (CM 

[0 0 5 5] ftoT*?P£<D£$»g*£l 0?tt, 

(7) a*3tfcrjsttiiM*£, « i (ofteniifliMSR f 
1 ams 2 oMMa«jB»ik f 2 « <t 5 




[0 044] 
[»5] 

(5) 

[»6] 



(6) 

[0048] 
U7] 

(7) 



[00 5 1] UPgLt. H2jE^rJ:5te (7) sC^jSfc 

r«tttti«±-ew\ *ft*ft©aa«i«jiiamf n 

[0052] 
[»8] 

(8) 



l^afl&tt#ftttR«tt 1 3 1 1 <t-> 

-;URr- X2t©imc»Ar*CtJcJ:»J» 

« 1 1 O®B*fi'6IWtttt*X , 0!)E«L 2*. ft 1 <0*K 

MGiflnam f 1 ®»« a i / 4 i ©ttssi$ £ ^ 
[0056] c©»^ wwrnfii naeiugfreM 

[0 0 5 7] 
[ft 9] 



(9) 



[0058] twrc 

[0059] $fe$**inMi o?u, 0»ft#ikttBS 

W*1 3 1 1 £->-/UF$— X2£<D®lC 

S$TOS§8lL2^ £2a*KlKlflMg&ttf2 ©** 
A 2 /4lC»2 0JtBi«*E2 ©iB»0¥*«*JSltr 



[0 0 6 0] CfflUte, *B1W«1 KDfci&SffifrePjB 
tt«re<M0iL2tt, 
[006 1] 
[ftl 0] 



(6) 



8082 00 1 - 2 5 7 5 22 



1 

7^ 



[0 0 6 2] TSrcttfT**. 

[0063] mXlfM 1 ©attiiflJR&a f 1 #900 
[MHz] T*»o i lit. (1) iCStf (2) 

iClcS^T. =0. 3 3 [m] /Ve 1 t% 

»J» 1 1©^afr6Raa*$?4)EaL.2 

li, (9) iWcg^VT L 2 = (0. 3 3[m] /Me 

1 ) x (I/^ei ) =0. 08 3 3 M /t\ ttz 

So 

[0 0 6 4] zniztiLT%2<i>Msmmmmif2 # 

1. 8 [GHz] ?Sofcif£©aiM2 W\ (3) it&tf 
(4) iC^S^T, =0. 166U //~e 

2 S*ffl14¥ffi1 1©^l£fr6Mtta$?<Z)iE 
gftL 2 li. (10) atI^TL2= (0. 166 
[m] /4^£ 2 ) x (1//-£ 2 ) =0. 04 1 6 [m] 
/£2 ££3° 

[0 0 6 5] ttoTA&ttttttttKtttl 3lCfctta£ 
1 OibfUm^ e 1 tWStC T2j T\ m2 0J±l^ffl$£ 2 
sHHEtc r 1 j TJBtitf, % 1 ©aai«§£&a f i (9 

o o [mhz] ) &xm 2 ammammmk f 2 ( 1 . 8 re 
hz] ) ©^rtiTaB^Ttaimttwsi i©£«is#s 

Mtt«ST*<0ffi*L2l*SlM::4. 1 6[cm]£:&3o 
[0 0 6 6] W±©«fiEtC33^T, StffaflMM 01*3* 
mtt¥*51 1 £->-/l/K$— *2£©Ht;:JB»afc(&i; 

*j:3tcL/tctfcj:y. a 1 ©ftHtaaaaa f 1 & 
tfn 2 ©aaaa a&a f 2©^?' tucfl lt^, n~a 
v t :- -5f>x^«spg^icjfi < t * * a aaan jt 

* (S*84S^6BBa4SST'©Sg»L2) 
[0 0 6 7] ZttKJ;ySi?&Mll$1 01*, JSS^a 

aaaaaaaaa f 1 aif f 2 fca3W-«**is'*w>» 

[0068] Sfcaaatttt 1 0 (4, « 1 ©*«iiaja 
5ft»f 1 »tf»2(i!}«tMaflm»»f 2 Ol^tHC»L 
TtSfSttTS 1 1 -¥>->-/b K-r-3. 2 fcn«a«3fl« 
3if L«< LTWK«Ott»*fi«-r5 «fc => lz LfcCtfc 
j: y , m 1 ©attftflMiaa f 1 SOW 2 ©aaaflMl 

aa f 2 o^rhtcttLzfcsoifiettieicettSHm 

[0 0 6 9] W±C«l«JuJ:*itf» SffftttWl 0«& 
aaMMafltOAttS 2 IHeiliM->77AlcMiS 
U§3 2 aSaaaaaa&Bai^ftKtt L 



[0 0 7 0] a£±»©*»©»Bai«:i}^Ttt, 293 

©aaaaaaatcar 1 3 (csttsijBft 

«©'fVt-yvX*»< LT^¥^lSAR^g;I-r 

S*\ 3na©aa»«aaBK&r3*attW&1 3 

A R fcffiiBT* «fc 5 ic LTfcfilA, 
[007 1] co«^ H2(Ca%LA:J:34: (7) 3* 

»fc-r*saiatttv aiaaaafinaafi , s&2© 

ftttttifllJ9«ftf 2 aUK!3©JlilKifljSattf 3 

*r*«fc5&aaaittt©aaa#attttaf*i 3£* 

[0 0 7 2] *fc±a©Wlfl)»«(=fe^TI*» A^ffi 
7x5-1- H*lfe»tt*WuaA-r«C:i:tE«J:yHaaS» 
attRattl 3£JIMT*«J:5lcLfcii£U:^Ti£'< 
fctf. *38HBttEtiU:lHS*\ £ 1 ©a&lffiJS&a f 

1 ^&ii%ni<Ditmwm£i t. m2<Dtmmmmx 

»f2 lCfett-5»m2(OJ:tiSl$£2 ttf (6) 3£3ffc 

■r«»:5ftjiatt»»i4*sr*fi!!©a<r©!ft»*ift»tt 
•■(caxr* c tic * y »*r** 3 k lt 

[0 0 7 3] *Slc±a©Wlfl!>»«Jcfe^TH:» «« 
14¥C1 3»Xl£-Jti£»|RiT*«fc3lc«>--jUKfr- X 

2 ©±E 2 Afr5ttMc5MM*TEBT* <fc 5 lc Lfc« 

SARtf**&«*iSTfl!W>BRr (*•> h) lc 

S<fc d ->-/!/ K^r- X 2 ±tcl3iS-r^. <fc => lz L 

[0 0 7 4] *6lC±iSOSatO!)JB«JCfclNTW:s 
ttTfil 3(7)^4i^6TOSfl5$T-cOSiSiL 2£tilJ;£ 
* A /4 ICJM^-T § J: 5 ic LftilftlCO^Ta^tf, 

[0 0 7 5] *Slc±a®*«©JBttlc35^TW\ T'V 
[0 0 7 6] *5lc±»©H«<0»»U:a5l.NTtts T'V 

ft 4 t^vy ^-aaw 3 zft LTrngimmzmmt 
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C0077] ssic±a©*a©»Bttfca3^TH\ 

5&<tcb\ **«!ttCftU:|fiS*\ K5>->-/«iOJ» 
[0 0 7 8] 



[BfiEaffiW&ttH] 

[gii] *»K(cj:«««Mtttonflmie«^-riftR 

[02] JB30ft»itttBI«»tc£(t«itR«*(0Ja»ft 

«tt*jsr«ttia«Bi?s*. 
[03] &MmmtiMmfiWKfo*mmutawii 

[04] SW¥*^S AR©*y hX*°-> h^TIMSH 
[ft^OffifiB] 

K 10 ftWJilftlfc 2 ->-j|/K$— X. 3- 

-7Vx^-JSTO» 4 7>7t> 5, 11 

6. 12 3E&*tt. 13 JiagttftlKtt 



[01] 





0 2 ffl«»»»ttB5«tt:i-t>it?>ttam*©jBa»t?tt 





H 4 »3f¥ttSARO*v hXTKv K 
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(51) Int. CI. 7 KSUE? Fl f-7>K (##) 

H 0 1 Q 23/00 H 0 1 Q 23/00 5 K 0 6 7 

H04B 1/38 H04B 1/38 
H0 4Q 7/32 7/26 V 



F£-M##) 5J021 AA02 AA06 AA12 AB02 AB06 

EA04 GA08 HA05 HA10 JA03 
5J045 AA03 AA21 DA10 DA12 EA07 

HA06 MA04 NA01 
5J046 AA04 AA05 AA12 AB06 AB13 

PA02 PA07 
5J047 AA04 AA05 AA12 AB06 AB13 

FA02 FA09 FD01 
5K011 AA06 JA01 KAOO 
5K067 AA06 BB04 KK01 KK17 



